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TABLE 2-1

LOCATION AND CURRENT USE OF BAAP PRODUCTION WELLS

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

WELL LOCATION

Use

PW-1

Approximately 600 feet southeast of
administration building 200.

Potable water supply at BAAP; tested quarterly
per WDNR regulations; screened in bedrock.

PW-2 Approximately 100 feet north of New Acid Area. Process water source for BAAP; no current
testing; screened in bedrock.
PW-3 Approximately 1,000 feet north of Old Acid Area.  Currently out of service; used for water levels by
USGS; screened in bedrock.
Pw-4 Approximately 1,200 feet northwest of the Backup to PW-2 for process water; screened in
Deterrent Burning Ground and approximately sand and gravel.
1,600 feet southeast of the Oleum Pond.
PW-5 Approximately 400 feet west of the Propellant Not currently used, but still functional; screened
Burning Ground. in bedrock. >
»
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/
. TABLE 2-5
TCLP METALS DATA SUMMARY FOR SUBSURFACE SOIL -
BACKGROUND BORINGS
REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT
TCLP LEACHATE CONCENTRATION (129/2)

SAMPLE LOCATION Dertk @ CD CR PB HG NoTES
TCLP RL' 1,000 5,000 5,000 200
Minimum Reporting Value 6.8 16.8 434 0.1
BGM-91-01 22 LT LT LT 0.1 TCLP RL not exceeded
BGM-91-01 42 AT LT LT LT TCLP RL not exceeded
BGM-91-01 62 LT LT LT LT TCLP RL not exceeded
BGM-91-02 22 LT LT LT LT TCLP RL not exceeded
BGM-91-02 42 LT LY LT LT TCLP RL not exceeded
BGM-91-02 62 LT LT LT LY TCLP RL not exceeded

@ BGM-91-03 22 LT LT LT LT TCLP RL not exceeded
BGM-91-03 42 () LT LT LT TCLP RL not exceeded
BGM-91-03 62 LT LT LT LT TCLP RL not exceeded

Notes:

TCLP Regulatory Level (RLs) exist for the following metals: AS, BA, CD, CR, SE, PB, HG, and AG. However, sampiss were only analyzed for
CD, CR, P8, and HG. (Ses List of USATHAMA Chemical Codes for definitions of chemical abbreviations).

LT - Less than the Caertified Reporting Limit; corrected for percent moisture, dilution, and percent recovery.

: Sampie locations shown on Figure 2-6.

W0038213.T2/3
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]
’ continued
TABLE 2-8 »
BACKGROUND SEDIMENT CONCENTRATIONS - CONTROL POND
REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT
SAMPLE ’
TOTAL METALS AND INORGANICS CP-1 CP-2 CP-3
PB (Lead) 7.3 12 25
NIT (Nitrogen-Nitrate) 1.0 0.1 0.12 )
NH3N2 (Ammonia-Nitrogen) 53 230 320
BOD (Biochemical Oxygen Demand) <15 180 170
COD (Chemical Oxygen Demand) <1000 23,000 25,000
pH 7.38 717 7.70 .
S04 (Suifate) <20 <20 <20
TorvaL Souips 93% 79% 65%
Notes:
® 1) Source: Ayres, 1984 [
(2) All results are dry weight basis and are listed in pg/q.
[
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»
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TABLE 3-1

CHECKLIST OF SWMU ENVIRONMENTAL SETTING AND FEATURES

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

SwMu

WETLANDS

SURFACE
WATER

SURFACE
IMPOUNDMENT

LANDFILL

ABOVEGROUND
STORAGE TANK

Propellant Burning
Ground

X (propana) »

Deterrent Burning
Ground

Existing Landfill

Settling Ponds and
Spoils Dispcsal Area

Ballistics Pong

Oleum Plant and Pond

Nitroglycerin: Pord

Rocket Paste aArea

X X | X | X

X | X | X | X

Old Acid Area

X (acids)

New Acid Area

X (acids)

Old Fuel Qil Tank

X {fuel)

Note:

The landfill at the Fropeilant Burning Ground is known as Landfill 1, and is considered a ssparate SWMU.

NOC392°57.° 3




TABLE 3-2
POTENTIAL LOCATION-SPECIFIC
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

SiTe

POTENTIAL ARARS/CITATION

Propetilant
Burning Ground

DFi

Resource Conservation and Recovery Act (RCRA), Subpart N, Landfills; (40 CFR Section
264.300)

WDNR, Solid Waste Management Regulations (WAC, Chapters 504-516)

WDNR, Hazardous Waste Landfill Standards (WAC, Chapter 660)

AR

Clean Air Act (CAA), Prevention of Significant Deterioration (PSD) Requirements; (40 CFR
Part 52.21)

Deterrent Burning
Ground

LANDFILL
RCRA, Subpart N, Landfills; (40 CFR Section 264.300)
WDNR, Solid Waste Management Regulations (WAC, Chapters 504-516)

WDNR, Hazardous Waste Landfill Standards (WAC, Chapter 660)

AR

Clean Air Act (CAA), Prevention of Significant Deterioration (PSD) Requirements; (40 CFR,
Part 52.21)

Existing Landfill

LANDFILL
RCRA, Subpart N, Landfills; (40 CFR Section 264.300)
WDNR, Solid Waste Management Regulations (WAC, Chapters 504-516)

WDNR, Hazardous Waste Landfill Standards (WAC, Chapter 660)

IR

Ciean Air Act (CAA), Prevention of Significant Deterioration (PSD) Requirements; (40 CFR,
Part 52.21)

NOQ3S213.73/2

|
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TaBLE 3-2
POTENTIAL LOCATION-SPECIFIC
APPLICABLE OR RELEVANT ANC ~PPROPRIATE REQUIREMENTS
REMEDIAL TION
BADGER ARMY mu PLANT
SITE POTENTIAL ARARS/CITATION

Settling Ponds WETLANDS

and Spoils

Disposal Area Clean Air Act (CAA), Prevention of Significant Deterioration (PSD) Requirements; (40 CFR,

Part 52.21)

Clean Water Act (CWA), Dredge or Fill Requirements; (Section 404), 40 CFR 230
U.S. Army Corps of Engineers Permit Program Regulations; (33 CFR Parts 320-330)
Fish and Wildlife Coordination Act; (40 CFR 302(g))

National Environmental Policy Act (NEPA) - Protection of Wetlands Exec. Order No. 11990: (40
CFR Part 6)

WDNR, Water Quality Standards for Wetlands (WAC, Chapter NR 103)
WDNR, City and Village Shoreland-Wetland Protection Program (WAC, Chapter NR 117)

WDNR, Hazardous Waste Storage, Treatment, and Disposal Facility Standards (WAC, NR 630)

SURFACE WATER

WDNR, Water Quality Standards for Wisconsin Waters (WAC, Chapter NR 102)

WDNR, Water Quality Standards for Wisconsin Waters; Uses and Designated Standards (WAC,
Chapter NR 104)

WDNR, Shoreline Management Program (WAC, Chapter 115)

WDNR, Wisconsin Statutes Annotated, Chapter 30, Dredge and Fill Requirements

City of Baraboo Floodplain Zoning Code (Subchapter H)

LANDFILL

RCRA, Subpart N, Landfills; (40 CFR Section 264.300)

WDNR, Solid Waste Management Regulations (WAC, Chapters 504-516)
WDNR, Hazardous Waste Landfill Standards (WAC, Chapter 660)

W0039213.13/3
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continued

TaBLE 3-2
. POTENTIAL LOCATION-SPECIFIC
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

Sie

POTENTIAL ARARS/CITATION

Ballistics Pond

WETLANDS

Clean Water Act, Dredge or Fill Requirements; (Section 404), 40 CFR 230

U.S. Army Corps of Engineers Permit Program Regulations; (33 CFR Parts 320-330)
Fish and Wildlife Coordination Act; (40 CFR 302(g))

NEPA - Protection of Wetlands Exec. Order No. 11990; (40 CFR Part 6)

WDNR, Water Quality Standards for Wetlands (WAC, Chapter NR 103)

WDNR, City and Village Shoreland-Wetland Protection Program (WAC, Chapter NR 117)

WDNR, Hazardous Waste Storage, Treatment, and Disposal Facility Standards (WAC, NR €30)

SURFACE WATER

WDNR, Water Quality Standards for Wisconsin Waters (WAC, Chapter NR 102)

WONR, Water Quality Standards for Wisconsin Waters; Uses and Designated Standards (WAC,

Chapter NR 104)
WDNR, Shoreline Management Program (WAC, Chapter 115)
WDNR, Wisconsin Statutes Annotated, Chapter 30, Dredge and Fill Requirements

City of Baraboo Floodplain Zoning Code (Subchapter Il)

AR

Clean Air Act (CAA), Prevention of Significant Deterioration (PSD) Requirements; (40 CFR,
Part 52.21)

WO0039213.T3/4




continued

TABLE 3-2
POTENTIAL LOCATION-SPECIFIC
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

REMEDIAL INVESTIGATION hd .
BADGER ARMY AMMUNITION PLANT

SITE POTENTIAL ARARS/CITATION

Oleum Plant and | WETLANDS
Pond
Clean Water Act (CWA), Dredge or Fili Requirements; (Section 404), 40 CFR 230

U.S. Army Corps of Engineers Permit Program Regulations; (33 CFR Parts 320-330)
Fish and Wildlife Coordination Act; (40 CFR 302(g))

NEPA - Protection of Wetlands Executive Order Number 11990; (40 CFR Part 6)
WDNR, Water Quality Standards for Wetlands (WAC, Chapter NR 103)

WDNR, City and Village Shoreland-Wetland Protection Program (WAC, Chapter NR 117)

WDNR, Hazardous Waste Storage, Treatment, and Disposal Facility Standards (WAC, NR 630)

SURFACE WATER
WDNR, Water Quality Standards for Wisconsin Waters (WAC, Chapter NR 102)

WONR, Water Quality Standards for Wisconsin Waters; Uses and Designated Standards (WAC,
Chapter NR 104)

WDNR. Shoreline Management Program (WAC, Chapter 115)
WDNR, Wisconsin Statutes Annotated, Chapter 30, Dredge and Fill Requirements

City of Baraboo Floodplain Zoning Code (Subchapter Il)

AR

Clean Air Act (CAA), Prevention of Significant Deterioration (PSD) Requirements; (40 CFR,
Part 52.21)

WC039213.T3/5
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TABLE 3-2
POTENTIAL LOCATION-SPECIFIC
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

Sire POTENTIAL ARARS/CITATION
WETLANDS
Nitroglycerine
Pond Clean Water Act, Dredge or Fill Requirements; (Section 404), 40 CFR 230

U.S. Army Corps of Engineers Permit Program Regulations; (33 CFR Parts 320-330)
Fish and Wildlife Coordination Act; (40 CFR 302(g))

NEPA - Protection of Wetlands Exec. Order No. 11990; (40 CFR Part 6)

WDNR, Water Quality Standards for Wetlands (WAC, Chapter NR 103)

WDNR, City and Village Shoreland-Wetland Protection Program (WAC, Chapter NR 117)

WDNR, Hazardous Waste Storage, Treatment, and Disposal Facility Standards (WAC, NR 630)

SURFACE WATER

WDNR, Water Quality Standards for Wisconsin Waters (WAC, Chapter NR 102)

WDNR, Water Quality Standards for Wisconsin Waters; Uses and Designated Standards (WAC,
Chapter NR 104)

WDNR, Shoreline Management Program (WAC, Chapter 115)
WDNR, Wisconsin Statutes Annotated, Chapter 30, Dredge and Fill Requirements

City of Baraboo Floodplain Zoning Code (Subchapter Ii)

AR

Clean Air Act (CAA), Prevention of Significant Deterioration (PSD) Requirements; (40 CFR,
Part 52.21)
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continued

TABLE 3-2
POTENTIAL LOCATION-SPECIFIC
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

& .

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

SmE

POTENTIAL ARARS/CITATION

Rocket Paste
Area

WETLANDS

Clean Water Act, Dredge or Fill Requirements; (Section 404), 40 CFR 230

U.S. Army Corps of Engineers Permit Program Regulations; (33 CFR Parts 320-330)
Fish and Wildlife Coordination Act; (40 CFR 302(g))

NEPA - Protection of Wetlands Exec. Order No. 11990; (40 CFR Part 6)

WDNR, Water Quality Standards for Wetlands (WAC, Chapter NR 103)

WDNR, City and Village Shoreland-Wetland Protection Program (WAC, Chapter NR 117)

WDNR, Hazardous Waste Storage, Treatment, and Disposal Facility Standards (WAC, NR 630;

SURFACE WATER

WDNR, Water Quality Standards for Wisconsin Waters (WAC, Chapter NR 102)

WDNR, Water Quality Standards for Wisconsin Waters; Uses and Designated Standards (WAC
Chapter NR 104)

WDNR, Shoreline Management Program (WAC, Chapter 115)
WDNR, Wisconsin Statutes Annotated, Chapter 30, Dredge and Fill Requirements

City of Baraboo Floodplain Zoning Code (Subchapter II)

AR

Clean Air Act (CAA), Prevention of Significant Deterioration (PSD) Requirements; (40 CFR,
Part 52.21)

Old Acid Area

AR

Clean Air Act (CAA), Prevention of Significant Deterioration (PSD) Requirements; (40 CFR,
Part 52.21)
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continued

TABLE 3-2
POTENTIAL LOCATION-SPECIFIC
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

. REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

Sire PavenTIAL ARARS/CITanion

i

New Acid Area SURFACE IMPOUNDMENT

RCRA, Subpart K, Surface impoundments; (40 CFR 264.220)

WDNR, Solid Waste Management Regulations (WAC, Chapters 504-516)

AR

Clean Air Act (CAA), Prevention of Significant Deterioration (PSD) Requirements; (40 CFR,
Part 52.21)

Old Fuel Oil Tank | ABOVEGROUND STORAGE TANKS

CWA - Oil Poliution Prevention (40 CFR Part 112)
AR

Clean Air Act (CAA), Prevention of Significant Deterioration (PSD) Requirements; (40 CFR,
Part 52.21)

W0039213.T3/8




TABLE 3-3
POTENTIAL CHEMICAL-SPECIFIC

APPLICABLE OR RELEVANT AND APPROPRIATE RHEQUIREMENTS

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

* . -

SITE MEDIA REQUIREMENT /CITATION
GRCUNDWATER
Federal Regulatory Safe Water Drinking Act (SDWA}, Maximum Contaminant Level Goals (MCLGs); (40
Requirements CFR Part 141)

SDWA, National Primary Drinking Water Standards, Maximum Contaminant Levels
(MCLs); (40 CFR Part 141)

RCRA, Releases from Solid Waste Management Units, Groundwater Protection
Standards; (40 CFR Part 264.90-264.101, Subpart F)

State Regulatory Requirements

WDNR, Environmental Protection (WAC, Chapter NR 100)
WDNR, Water Quality Standards for Wisconsin Waters (WAC, Chapter 162.14)
WDNR, Water Quality Criteria for Toxic Substances (WAC, Chapter 105)

WDNR, Procedures for Calculating Water-quality-based Effluent Limitations for Toxic
and Organoleptic Substances Discharged to Surface Water (WAC, Chapter NR 106)

WDNR, Groundwater Quality Standards (WAC, Chapter 140)

WDNR, Pollutant Discharge Elimination System Standards for Uncategorized Point
Sources (WAC, Chapter 220.20)

WDNR, Groundwater Standards for Hazardous Waste; Groundwater and Leachate
Monitoring Standards and Corrective Action Requirements (WAC, Chapter 635)

Federa: Criteria, Advisories, and
Guidance

Clean Water Act (CWA), Ambient Water Quality Criteria (AWQC); (40 CFR Part 131
Quality Criteria for Water, 1986)

SDWA, National Secondary Drinking Water Standards (SMCLs); (40 CFR Part 143)
EPA Reference Doses (RfDs)

EPA Reference Concentrations (RfCs)

EPA Human Health Assessment Cancer Slooe Factors {C3Fs)

EPA Office of Drinking Water, Heaith Advisones

EPA Health Assessment Documents, Acceptable Intake - Chronic (AIC) and
Subchronic (AlS)

EPA, Office of Water Guidance, Water-Related Fate of 129 Priority Poliutants (1579)

W0039213.73,9
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TABLE 3-3
POTENTIAL CHEMICAL-SPECIFIC

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

REMEDIAL INVESTIGATION ‘ -
BADGER ARMY AMMUNITION PLANT .

T

SITE MEDIA

REQUIREMENT/CITATION

SURFACE WATER

Federal Reguiatory
Requirements

CWA, National Pollutant Discharge Elimination System (NPDES); (40 CFR Part 122,
125) -

CWA, Ambient Water Quality Criteria (AWQC); (40 CFR Part 131 Quality Criteria for
Water, 1986)

State Regulatory Requirements

WDNR, Water Quality Standards for Wisconsin Waters (WAC, Chapter 102.14)
WDNR, Water Quality Criteria for Toxic Substances (WAC, Chapter 105)

WDNR, Procedures for Calculating Water-quality-based Effluent Limitations for Toxic
and Organoleptic Substances Discharged to Surface Water (WAC, Chiapter NR 106)

WDNR, Pollutant Discharge Elimination System Standards for Uncategorized Point
Sources (WAC, Chapter 220.20)

Discharge to Pubiicly Owned
Treatment Works

CWA, National Pretreatment Standards; (40 CFR Part 403)
Discharge to Publicly Owned Treatment Works

SOIL

Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites;
[OSWER Directive #9355.4-02]

SEDIMENT

No chemical-specific ARARs identified for this media.

AIR

Federai Regulatory
Requirements

State Regulatory Requirements

Clean Air Act (CAA), National Ambient Air Quality Standards (NAAQS) (40 CFR
Pant 50)

CAA - National Emission Standards for Hazardous Air Pollutants (NESHAPs) (40
CFR 61)

CAA - Hazardous Air Pollutants (HAPs) (CAA, Title 1i1)

WNDR: Wisconsin General and Portable Sources Air Pollution Control Rules;
Ambient Air Quality Standards (WAC, Chapter NR 404}

WNDR; Wisconsin Particulate and Sulfur Emissions Ruies; Control of Particulate
Emissions (WAC, Chapter NR 415)

WNDR; Wisconsin Organic Compound Emissions Rules (WAC. Chaptar NR 419)

WONR; Wisconsin Hazardous Air Pollutants Emissions Standards (WAC, Chapter
NR 445)

£GO3%213 77,10
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TABLE 4-1
EXPOSURE PATHWAYS -
CURRENT AND FUTURE LAND USE

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

POTENTIAL EXPOSED
POPULATION

EXPOSURE, ROUTE, MEDIUM
AND EXPOSURE POINT

PATHWAY SELECTED
FOR EVALUATION?

REASON FOR SELECTION
OR EXCLUSION

Grounds Maintenance
Workers

Research Workers

Hunters

Farmer

Construction Worker

Residents

Dermat contact with, incidental
ingestion and inhalation of
chemicals in surface soil

Dermal contact with and
incidental ingestion of chemicals
in surface soil

Dermal contact with and
incidental ingestion of chemicals
in surface soil

ingestion of chemicals in deer
meat

Dermal contact with, incidental
ingestion, and inhalation of
chemicals i surface soit

Ingestion of chemicals in beef

B

Dermal contact with, incidental
ingestion of, and inhalation of
chemicals in surface and
subsurface soils

Dermal contact with and
incidental ingestion of chemicals
in surface soil

Yes (current and future
scenario)

No

No

No

Yes (future scenario)

No

Yes (future scenario)

Yes (future scenario)

Potential exists for workers
to be exposed to chemicals
in surface soil.

On site infrequently and not
expected to visit
contaminated areas.

Magnitude of exposure less
than that of grounds
maintenance worker.

Tissue analysis of deer
meat indicates that it is not
contaminated.

Although no contaminated
areas are currently used for
crop farming, the potential
exists for some areas to be
farmed in the future.

No cattle are currently
grazed on contaminated
soil. Physical character-
istics of contaminated areas
make them unlikely future
pastures.

Potential exists for future
land use to involve
excavation for foundation.
or utilities.

Although it is not a realistic
future use. residential
scenario is selected tc
provide a conservative
comparison to other
scenarios.
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TABLE 4-2
EQUATIONS USED TO ESTIMATE CHEMICAL INTAKE

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

INGESTION OF SOIL OR SEDIMENT

CS x IR x RAF x CF x Fl x EF x ED

intake (mgikg-day) =

BW x AT

where:

Cs = chemical concentration in soil (mg/kg)

IR = ingestion rate (mg soil/day)

RAF = relative absorption factor (unitless)’

CF = conversion factor (10°kg/mg)

Fl = fraction ingested from site

EF = exposure frequency (days/year)

ED = exposure duration (years)

BW = body weight (kg)

AT = averaging time - period over which exposure is averaged (days)®

DERMAL CONTACT WITH SOIL OR SEDIMENT

CS x AF x SA x RAF x CF x EF x ED

Absorbed Dose (mglkg-day) =

BW x AT

where:

Cs = chemical concentration in soil (mg/kg)

AF = soil to skin adherence factor (mg/cm?)

SA = skin surface area exposed (cm?/event)

RAF = relative absorption factor (unitless)’

CF = conversion factor (10°® kg/mg)

EF = exposure frequency (days/year)

ED = exposure duration (years)

BW = body weight (kg)

AT = averaging time - period over which exposure is averaged (days)?

W00392137.5/2 6852
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(continued)
TABLE 4-2
EQUATIONS USED TO ESTIMATE CHEMICAL INTAKE
REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT
INHALATION OF SUSPENDED PARTICULATES OR VOLATILES
CA x RAF x InR x ET x EF x ED
Intake (mg/kg-day) BW x AT
where:
CA = chemical concentration in air (mg/m’)
IR = inhalation rate (m*/hour)
RAF = relative absorption factor (unitiess)’
ET = exposure time (hours/events) »
EF = exposure frequency (days/year)
ED = exposure duration (years)
BW = body weight (kg)
AT = averaging time - period over which exposure is averaged (days)’
@ INGESTION OF SURFACE WATER »
CW x RAF x CR x ET x EF x ED
Intake (mgikg-day) BW x AT
where: ) |
CW = chemical concentration in water (mg/?) : |
CR = contact rate (L/hour)
RAF = relative absorption factor (unitless)’
ET = exposure time (hours/event)
EF = exposure frequency (events/year)
ED = exposure duration (years) »
BW = body weight (kg)
AT = averaging time - period over which exposure is averaged (days)®
»
- >
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(continued)
TasLE 4-2

EQUATIONS USED TO ESTIMATE CHEMICAL INTAKE

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

DERMAL CONTACT WITH SURFACE WATER

. CWxSAXxPCxETxEFxEDxCF

Absorbed Dose (mgikg-day)

BW x AT
where:
Ccw = chemical concentration in water (mg/2)
SA = skin surface area (cm?/event)
PC = chemical specific dermal permeability constant (cm/hr)*
ET = exposure time (hours/event)
EF = exposure frequency (events/year)
ED = exposure duration (years)
CF = conversion factor (1 liter/1000 cm?)
BW = body weight (kg)
AT = averaging time - period over which exposure is averaged (days)’
Notes

RAF - ingestion and inhalation: Assumed to be 100%.

RAF - Dermal: Little data exist regarding the fraction of chemicals in soil that cross the skin. in the absencs of this data, the dermal pathway
will not be evaluated.

AT: The averaging time is the pathway-specific period 6f exposure for noncarcinogenic effects (e.g., AT = ED x 365 days/year), and 70 year
lifetime for carcinogenic effects (i.e., 70 years x 365 days/year).
3 PC: If chemical-specific PC value is not available, the permeability of water (1.5x107) is used as a default value.

Source: USEPA, 1989b

W00392137.5/4 6853-1




TABLE 4-3
EXPOSURE PARAMETERS -
OCCUPATIONAL/RECREATIONAL CONTACT WITH SOIL AND SEDIMENT
REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT
OLDER
MAINTENANCE CONSTRUCTION CHiLD
PARAMETER WORKER WORKER FARMER (6-18) UniTs SOURCE
Soil iIngestion Rate 100 480 480 100 mg/day USEPA, 1991b
R
inhalation Rate (IhR) 25 25 17 NA m®/hr USEPA, 1990
Soit Adherence 1.0 1.0 1.0 1.0 mg/cm? USEPA, 1992a
Factor (AF)
Surface Area 2,100 2,100 2,100 6,150 em? USEPA, 1990
Exposed (SA)*
Fraction ingested 100% 100% 100% 100% Assumption
from Site (F1)
Exposure Time (ET) 8 8 1 NA hours/day Assumption
Exposure Frequency 24 20 24 24 days/year USEPA, 1991b/
(EF)? Assumption
) Exposure Duration 25 20 days 30 1 years USEPA, 1891b/
(ED} Assumption
Body Weight (BW) 70 70 70 40 kg USEPA, 1989b
Averaging Time (AT)
Cancer 70 70 70 70 years USEPA, 1991b/
Noncancer 25 20 days 30 1 years Assumption
Notes:
! 2,100 cm® = 50th percent’e value - hands and forearms
6.150 cm? = S0th percentile value - hands, feet, arms, and legs
z 24 days = 2 days/wesk for 12 weeks (summer season)
20 days = 5 workdays/week for 4 weeks
mg = milligram »
hr = hour
cm? = square centimeter
kg = kilogram
m? = square meter
NA = not applicabie
»
»
WO0039213T.5/5 6853-12
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TABLE 4-4
EXPOSURE PARAMETERS -
FUTURE RESIDENTIAL SURFACE SOit. CONTACT

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

PARAMETER CHiLdD 1-8 ApuLt 7-30 UnrTs SOURCE
Soil ingestion Rate (IR) 200 100 mg/day USEPA, 1991b
Soil Adherence Factor (AF) 10 1.0 mg/cm’ USEPA, 1992a
Surface Area Exposed (SA)’ 3,720 2,100 cm? USEPA, 1990
Fraction Ingested from Site (FI) 100% 100% Assumption
Exposure Frequency (EF) 350 350 days/year USEPA, 1991b
Exposure Duration (ED) 6 24 years USEPA, 1991b
Body Weight (BW) 15 70 kg USEPA, 1989a/1991b
Averaging Time (AT)
Cancer 70 70 years USEPA, 1991b
Noncancer 6 24 years USEPA, 1991b
Notes
! Child: SO0th percentile area - hands, feet, arms, and legs »
Adult: 50th percentile area - hands and forearms
mg = mitligram
cm? = square centimeter
kg = kilogram
»
»
>
»
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TABLE 4-5
RECREATIONAL CONTACT WITH SURFACE WATER

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

PARAMETER OLDER CHILD (6-16) UNITS SOURCE

Contact Rate (CR) 0.05 L/hour USEPA, 1991b
Surface Area Exposed - Swimming 13,000 cm? USEPA, 1990
(SA)’
Surface Area Exposed - Wading 6,150 cm? USEPA, 1990
(SAL)
Exposure Time (ET) 26 hrs/day USEPA, 1989b
Exposure Frequency (EF)° 24 days/year USEPA, 1989b
Exposure Duration (ED) 11 years Assumption )
Body Weight (BW) 40 kg USEPA, 1990
Averaging Time (AT)

Cancer 70 years USEPA, 1991b

Noncancer ’ 11 years Assumption

’ Nows: )

S50th percentile - whole body
50th percentile - hands, fest, arms, and legs
2 days/week for 12 weeks (summer season)

L = liter
cm? = square centimeter
kg = kilogram )
hrs = hours
’
)
)
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TABLE 4-10
POTENTIAL SOURCES OF UNCERTAINTY FOR RISK ASSESSMENT

REMEDIAL INVESTIGATION

BADGER ARMY AMMUNITION PLANT

POTENTIAL SOURCE OF UNCERTAINTY

DIRECTION OF EFFECT

JUSTIFICATION

Likelihood of exposure pathways. Overestimate Pathways may not actually occur (e.g..
future resident)

Use of maximum concentration and lack of | Overestimate Risk estimates are based on recent

consideration of degradation of chemicals. chemical concentrations. Concentrations
will tend to decrease with time as a resuit
of degradation processes.

Exposure assumptions (frequency, Overestimate Parameters selected are conservative

duration, and intensity). estimates of exposure.

Lack of dermal absorption data to quantify | Underestimate Dermal risk would be added to risk from

dermal pathway for exposure to soil.

ingestion and inhalation routes.

Extrapotation of animat toxicity data to
humans.

Unknown, probably
overestimate

Animals and humans differ with respect tc
absorption, metabolism, distribution, and
excretion of chemicals. The magnitude
and -rection of the difference will vary wi:
each chemical. Animal studies typically
involve high-dose exposures, whereas
humans are exposed to low doses in the
environment.

Use of linearized, multi-stage model! to
derive cancer slope factors.

Overestimate

Model assumes a non-threshold, linear a.
low dose relationship for carcinogens.
Many compounds induce cancer by non-
genotoxic mechanism. Model results in a
95% upper confidence limits of the cance:
risk. The true risk is unlikely to be higher
and may be as low as zero.

Summation of effects (cancer risks and
hazard indices) from multiple substances.

Unknown

The assumption that effects are additive
ignores potential synergistic and/or
antagonistic effects. Assumes similarity ir:
mechanism of action, which is not the cas
for many substances. Compounds may
induce tumors or other toxic effects in
different organs or systems.

Use of uncertainty factors in the derivation
of reference doses.

Unknown

Ten-fold uncertainiy factors are
incorporated to account for various
sources of uncertainty (animal-to-human
extrapolation, protection of sensitive
human poputations, extrapolation from
subchronic to chronic data, and use of
LOAELSs rather than NOAELs). Although
some data seem to support the ten-fold
factor, its selection is somewhat arbitrary.

W00392137.5/8




TABLE 4-10
’ POTENTIAL SOURCES OF UNCERTAINTY FOR RISK ASSESSMENT

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

POTENTIAL SOURCE OF UNCERTAINTY DIRECTION OF EFFECT JUSTIFICATION

tack of toxicity values for many Underestimate Risks from additional compounds would be
compounds to quantify inhalation pathway added to currently quantified risks from
for exposure to soil. inhalation exposure.

Notes:

LOAEL = Lowest Observed Adverse Effect Level

NOAEL = No Observed Adverse Effect Level

® [
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TABLE 5-2
SUMMARY OF EXPOSURE PATHWAYS EVALUATED IN THE AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

MEDIUM

SURFACE SURFACE
STUDY AREA . Soi. WATER SEDIMENT

AR

Propellant Buming Ground
Landfilt 1

Final Creek

Settling Pond |

Settling Pond i

Settling Pond It

Settling Pond IV

Spoils Disposal Area |
Spoils Disposal Area ||
Spoils Disposal Area Il
Spoils Disposal Area IV
Spoils Disposal Area V
Deterrent Burning Ground
Existing Landfill

Rocket Paste Area
Nitroglycerine Pond

New Acid Area

Oleum Plant and Oleum Plant
Pond

Ballistics Pond X X
Old Acid Area X
Old Fuel Oil Tank NA NA NA

NA NA

><§><><><><><><><><><><><><><><§><

na = no analytical data
- = pathway not evaiuated

W00392137.4/2
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TABLE 5-3
REFERENCE TOXICITY VALUES FOR AQUATIC RECEPTORS - SURFACE WATER”

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT
ComPouND RTV (»9/t)
Surtace Water
AL 748
AS 153
BA 1,360
BE 5.3
CL 94,300
CR 9.74
Cu 2.27
FE 1,000
PB 3.2
MN v 100
HG 0.012
NI 66.13
NIT 5,000
S04 1,060,000
\ 200
2N 49.59
NH3N2 2,100
Notes
A Summarized from information presented in Appendix Q. Table Q-3.
»a/t = micrograms per liter
W00392137.4/3 6853-12
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TaBLE 5-4
REFERENCE TOXICITY VALUES FOR AQUATIC RECEPTORS - SEDIMENT* »
REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT
COMPOUND RYV (19/0)
Sediment
AL 8 ’
NH3 75
CR 100
PB 50
[
HG 0.1
NIT 545
SO4 -
B2EHP - R
PHANTR 1,390
DEP -
NG -
NNDPA -
[ ]
Notes
A Summarized from information presented in Appendix Q, Tabie Q-3.
. No RTVs available.
»
»
’
[ ]
WO0039213T.4/4 6853-12
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TABLE 5-5
SUMMARY OF REFERENCE TOXICITY VALUES(a) FOR TERRESTRIAL RECEPTORS
REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT
INDICATOR SPECIES

CHEMICAL Predatory Predatory

Smalli Mammal Small Bird Herptile Mammal Bird
ACET 500 500 500 500 500
MEK o 131 131 i) 131
C6H6 10 10 10 10 10
CH2CL2 52.6 52.6 52.6 52.6 52.6
ANAPNE 350 350 350 350 350
ANAPYL 600 600 600 600 600
ANTRC 3300 3300 3300 3300 3300
B2EHP 19 19 19 19 19
BAANTR 2 2 2 2 2
BAPYR 0.002 0.002 0.002 0.002 0.002
BBFANT 40 40 40 40 40
BKFANT 72 72 72 72 72
CHRY 99 99 99 99 99
DBAHA 0.006 0.006 0.006 0.006 0.006
DNBP 600 600 600 600 600
DNOP 178 175 175 175 175
DEP 172 172 172 172 172
24DNT 40 40 40 1 40
DPA 31 31 31 25 31
NNDMEA 0.46 0.46 0.46 25 0.46
NNDPA 50 50 50 50 50
NNDNPA 5.1 5.1 5.1 5.1 5.1
FANT 40 40 40 40 40
FLRENE 250 250 250 250 250
ICOPYR 720 720 720 720 720
2MNAP 33 a3 33 kK] 33
NAP 35.7 35.7 35.7 35.7 35.7
NC 9000 9000 8000 9000 8000
PHANTR 14 14 14 14 14
PYR 125 125 125 125 125
CCL3F 488 488 488 488 488
NG 315 315 31.5 3 31.5
AL 100 100 100 100 100
S8 0.35 0.35 0.35 0.35 0.35
AS 7.5 1 1 250 1
BA 1 1 1 1 1
BE 0.22 0.22 0.22 0.22 0.22
CcD 0.32 7.6 7.6 0.32 7.6
CR 57 as 3s 5.7 35
Cu 1.21 0.2 0.2 1.21 0.2
P8 0.1 25 25 3 2.5
HG 0.12 0.007 0.007 0.1 0.007
Ni 1.3 10.1 10.1 62.5 101
NO3 133 133 133 133 133
SE 0.004 0.06 0.06 0.004 0.06
AG 18.1 18.1 18.1 18.1 18.1
SO4 120 120 120 120 120
SN 0.1 35 35 0.1 3s
N 160 160 160 160 160

(a) ingestion toxicity data for chronic exposures by terrestrial organisms as summarized in Table N-3.
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TABLE 6-4
SUMMARY OF MONITORING WELLS LOGGED WITH BOREHOLE GEOPHYSICS -
PROPELLANT BURNING GROUND/LANDFILL 1/SETTLING PONDS AND SPOILS DISPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

APPROXIMATE
BORING DEPTH DEPTH TO WATER
FROM TOP OF FROM TOP OF
PVC RISER PVC RisER DATE DATE

SITE/WELL NO. (teet) (feet) LOGGED | INSTALLED | DRiLLING METHOD

1. PBN-89-12B 142 89 5/12/89 4/15/89 | Dual-wall driven casing
2. PBN-89-04C 183 90 5/12/89 4/16/89 Dual-wall driven casing
3. PBN-89-03C 162 87 5/12/89 3/9/89 Dual-wall driven casing
4. PBN-89-01D 241 102 5/12/89 1/20/89 | Dual-wall driven casing
5. PBN-89-02C 195 126 5/12/89 3/19/89 | Dual-wall driven casing
6. PBN-89-10D 240 111 5/12/89 3/7/89 Dual-wall driven casing
7. PBN-89-11 114 107 5/13/89 3/7/89 Hollow-stem augers

8. PBN-82-03C 117 75 5/13/89 | 3/15/82 | Mud rotary

9. PBN-82-05C 134 105 5/13/89 3/11/82 | Mud rotary

10. PBN-82-01C 141 108 5/13/89 | 3/10/82 | Mud rotary

11. PBN-89-09 124 107 5/13/82 3/1/89 Hollow-stem augers
12. LON-89-02B 201 147 5/13/89 2/18/89 | Dual-wall driven casing
13. LOM-89-01 158 142 5/13/89 2/17/89 | Dual-wall driven casing
14. SPN-89-01C 121 65 5/15/89 | 3/29/89 | Dual-wall driven casing
15. SPN-89-02C 132 57 5/15/89 4/14/89 | Dual-walil driven casing
16. SPN-89-03C 131 52 5/15/89 4/13/89 | Dual-wall driven casing
17. SPN-89-04C 107 38 5/15/89 3/30/89 | Hollow-stem augers
18. SPN-89-05B 89 40 5/15/89 3/30/89 | Dual-walil driven casing

Notes:

PVC = polyvinyl chloride

WO00392137.6A/8
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TABLE 6-6
WELLS INCLUDED IN GROUNDWATER SAMPLING PROGRAM -
PROPELLANT BURNING GROUND/LANDFILL 1/SETTLING PONDS AND SPOILS DISPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

SITeS NEw WELLS EXISTING WELLS
Propellant Burmning Ground PBN-89-01B.C,.D PBN-82-01AB.C
PBN-839-028,C PBN-82-02AB.C
PBN-89-038,C PBN-82-03A B,C
PBN-89-04B.C PBN-82-04AB.C
PBM-89-05 PBM-82-05A.B,C
PBM-89-06 PBM-82-01
PBM-89-07 PBM-82-02
PBM-89-08 PBM-82-03
PBM-89-09 PBM-82-04
PBM-89-10A,B,C.D PBM-82-05
PBM-89-11 §1109
PBN-83-12A B S1117
PBN-91-06C.D S$1146
PBN-91-12C,D PBM-85-01
PBM-85-02
PBM-85-03
PBM-85-04
PBM-85-05
PBM-85-06
PBN-85-01A
PBN-85-02A
PBN-85-03A
PBN-85-04A
Subtotal 25 33
Landfill 1 LOM-89-01
LON-89-02A,B
LON-89-03A,B
LOM-91-01
LOM-91-02
Subtotal 7 0
Settling Ponds and Spoils SPN-88-01C $1101
Disposal Area SPN-89-02A,.B,C S1102
SPN-89-03B,C $1103
SPN-89-048,C S$1104
SPN-89-05A,B S1105
SPN-91-02D S$1106
SPN-91-03D0 S$1107
SPN-91-04D S1108
$1133
S1147
St1148
S$1149
S1152A,8

W0039213T 6A/10




continued

TABLE 6-6
WELLS INCLUDED IN GROUNDWATER SAMPLING PROGRAM -
PROPELLANT BURNING GROUND/LANDFIU. 1/SETTLING PONDS AND SPOILS DISPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT
Sites NEW WELLS EXISTING WELLS
Subtotal 13 14
TOTAL WELLS 45 47

Notes:

ABC.D - Shallowest to deepest: A indicates shallowest well; D indicates deepest well in a well nest.

'NOO392137T 8A/11
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TABLE 8-7

CHEMICAL ANALYSES PERFORMED ON SURFACE SOIL AND SEDIMENT SAMPLES -

PROPELLANT BURNING GROUNDAANDFILL 1/S8ETTLING PONDS AND SPOILS DISPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT
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TABLE 6-7
CHEMICAL ANALYSES PERFORMED ON RURFACE 8O AND SEDIMENT SAMPLES -
PAOPELLANT BURNING GROUNDAANOFILL 1/8ETTLING PONDS AND SPOILS DISPOSAL AREA

REMEDIAL INVESTIGATION

BADGER ARMY AMMUNITION PLANT

EP—v—P ———————————————————————————————
;IIII Frrrrend N U T T T T T T T T T Y T T
gl O R O B (R T T T T T T T T O O A
ill"l N I T O O B B (N T it O T T T T R T O I O T A
§—v-—- - e LA B B B B B R B R I R R IR
Ko O N R A [ T T T T T T T T T T T O O A
Egllll (O O R A N TN U T T T T T T T T T T
illll (R R R A AN N T T T T T T T O O T O O O
§§IIII I T T Y B O LI T T T T T T T T O IO B A
g R O A A A (IR T T T T T I Y T T O O O O IO B
| Ll e lt=-==1i- [ TRl I AR B A O ot A B IR ol N IRl B M
L L e N e I NS I ARl I AR I IR A R I O D I R I e
3
%EI"I' P11 [ Bt I AR B R I o O B IR B Eot B M
] L I =11 U ARt B Al I AR I Ao I A I ool B R B
zfllll N O O B B N T T T T Y T O O O O O O O
-
eIt (N I A B A LI T T T T T T T T O O
gﬁllll I I O B LI T T T Y T T T O T O A
IEREE O I B I T T T T T T T I O A O O O
i‘
-1 I Frerrr e L T T T T T T T T T O A O O O
St I T O I B N I T T T T Y T T T T T T O A
’i_llll O T T O O N T T T T T T Y T T T Y A A
t---- wwwwwwww é wwwwwwwwwwwwwwwwwwwwwww
g - [ - - ™~ -\l
d Lr?'ﬁ?h? §§???¥¥¥$ﬁ%?"r’§$hﬂw~.~
- g ———————— L3 3 b 3 4 3 2

b ) SAMPLE
-
S PBS-01-30
- PES-91-40
£ PRS-81-48
PBS-9
. PBS-0
‘ PBS-9
‘ PBS-0
PBS-9
! PBS-9
1 PBS-9
PBS-9
v PBS-9
: PBS-9
i PBS-9
PBS-9
PBS-9
PES-9
PBS-9
PBS-9
PBS-91~




Page 30l 4

TABLE 6-7
CHEMICAL ANALYSES PERFORMED ON SURFACE 80IL AND SEDIMENT SAMPLES -
PROPELLANT BURNING GROUND/LANDFILL 1/8ETTLING PONDS AND SPOILS DISPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT
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TABLE 8-9
CHEMICAL ANALYSES PERFORMED ON GROUNDWATER SAMPLES ~

PROPELLANT BURNING GROUND/LANDFILL 1/S8ETTLING PONDS AND SPOILS DISPOSAL AREA

REMEDIAL INVESTIGATION

BADGER ARMY AMMUNITION PLANT
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TABLES-8
CHEMICAL ANALYSES PERFORMED ON GROUNDWATER SAMPLES -
PROPELLANT BURNING GROUNDALANDFILL 1/SETTLING PONDS AND SPOILS DISPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT
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TABLE 6-10
VERTICAL GROUNDWATER GRADIENTS -
PROPELLANT BURNING GROUND/LANDFILL 1/SETTLING PONDS
AND SPOILS DisPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

WATER LEVEL DIFFERENCE COMMENT'
WELL NEST (FT.)/SCREEN VERTICAL GRADIENT (FT/FT) (WATER LEVEL DIFFERENCE)
SEPARATION {FT.)
PBN-82-01A and B 0.02/19 0.0011u° Insignificant’
PBN-82-01B and C 0.02/9 0.001u* Insignificant
PBN-82-02A and B 0.12/17 0.007u
PBN-82-02B and C 0.06/9 0.007d
PBN-82-03A and B 0.01/16 0.0006u Insignificant
PBN-82-03B and C 0.01/9 0.001d Insignificant
PBN-82-04A and B 0.08/16 00050 Small
PBN-82-04B and C 0.0/10 0.0 None
PBN-82-05A and B® 0.09/15 0.006d
PBN-82-05B and C 0.05/10 0.005u Small
PBN-85-01A and 0.29/48 0.006d
PBN-89-018
PBN-89-01B and C 0.11/32 0.0034u
PBN-89-01C and D 0.01/43 0.0002u Insignificant
PBN-85-02A and 1.31/28 0.047d Substantial
PBN-89-028B
PBN-89-02B and C 0.27/33 0.008u
PBN-85-03A and 0.67/36 0.019d
PBN-89-038B
PBN-89-03B and C 0.68/35 0.019u
PBN-85-04A and 0.34/37 0.009d
PBN-83-04B
PBN-89-04B and C 053/37 0.01u
PBN-89-10A and B 0.06/46 0.001d Small
PBN-89-10B and C 0.34/29 0.01u '
PBN-89-10C and D ' 0.26/48 * 0.005d ' »
PBN-89-12A and B 0.10/44 0.002d Small
PBN-89-12B and 0.06/45 0.001 Small
PBN-91-12C
PBN-91-12C and 0.05/45 0.001 Insignificant
PBN-g1-12D »
WO0039213T BA/20
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TABLE 6-10
VERTICAL GROUNDWATER GRADIENTS -
PROPELLANT BURNING GROUND/LANDFILL 1/SETTLING PONDS
AND SPOiLS DISPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

WATER LEVEL DIFFERENCE COMMENT'
WELL NEST (FT.)/SCREEN VERTICAL GRADIENT (FT/FT) (WATER LEVEL DIFFERENCE)
SEPARATION (FT.)

PBM-85-06 and 0.09/111 0.0008 Small

PBN-91-06C

PBN-91-06C and 0.02/53 0.0004 Insignificant

PBN-91-06D

S$1101 and $1133 0.04/37 0.001u Insignificant

§1133 and 0.05/24 0.002d Small »

SPN-89-01C

SPN-89-02A and B 0.0/36 0.0 None

SPN-89-02B and C 0.01/30 0.0003d Insignificant

SPN-89-02C and 0.0/53 0.0 None
® SPN-91-02D »

$1147 and 0.10/33 0.003d Small

SPN-89-03B

SPN-89-03B and C 0.02/34 0.0006u Insignificant

SPN-89-03C and 0.12/63 0.0019

SPN-61-03D »

$1148 and 0.07/30 0.002d Small

SPN-89-04B

SPN-89-048 and C 0.04/32 0.001u Insignificant

SPN-89-04C and 0.02/100 0.0002d Insignificant

SPN-91-04D »

S1152A and B 0.0/22 0.0 None

$1152B and S1103 0.24/51 0.005u

) »
- [
W0033213T.6A/21




continued
TABLE 6-10
VERTICAL GROUNDWATER GRADIENTS -
PROPELLANT BURNING GROUND/LANDFILL 1/SETTLING PONDS
AND SPOILS DISPOSAL AREA
REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT
WATER LEVEL DIFFERENCE COMMENT'
WELL NEST {FT.)/SCREEN VERTICAL GRADIENT (FT/FT) (WATER LEVEL DIFFERENCE)
SEPARATION (FT.)

$1104 and S1105 0.02/23 0.0009u Insignificant

$1105 and S1106 0.06/26 0.0023d Small

SPN-89-05A and B 0.09/43 0.002d Small
Notes:

Water levels measured on December 15, 1991.

Insignificant gradient was concluded if the water fevel difference was less than the probable measurement accuracy considering the variance expec:
from two measurements.

u = upward gradient

‘ d = downward gradient

§ April 7, 1992 water levels

ft/ft = feet per foot
WO0039213T.6A/22




TABLE 611 ’
. ORIZONTAL GROUNDWATE: GRADIENTS -
PROPELLANT BURNING GROUND/LANDFILL 1/SETTLING PONDS
AND SPOILS DISPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT »
HORIZONTAL GRADIENT
WELL NEST (Fr/Fr)’ COMMENT
PBM-89-11 0.0014 Northern Propellant Burning Ground; southeasterly
LON-89-03A flow vector »
PBM-82-01 0.0015 At Propellant Burning Ground; southeasterly flow
PBN-82-04A vector
PBN-82-03A 0.0013 South of Propellant Burning Ground; southerly flow
PBM-89-07 vector
PBM-85-06 0.0014 Propellant Burning Ground and Settling Ponds and »
S1148 Spoils Disposal Area; southerly flow vector
PBN-89-10B 0.0014 Propellant Burning Ground; deep gravel/cobble zone;
PBN-83-01B southerly flow vector
PBN-89-01B 0.0012 Propellant Buming Ground; deep gravel/cobble zone;
PBN-89-04B southerly flow vector »
® PBN-89-04B 0.0015 Propellant Burning Ground; deep gravel/cobble zone;
PBN-89-12B southerly flow vector
Notes:
! Water levels measured on December 15, 1991. R
/1t = feet per foot
>
»
>

W00392137.68/1 6853-12




TABLE 6-12
FIELD HYDRAULIC CONDUCTIVITY TEST RESULTS -

PROPELLANT BURNING GROUND/LANDFILL 1/SETTLING PONDS AND SPOILS DISPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

Maximum WATER HYDRAULIC
WewLL LEVEL DEPRESSION | CONDUCTIVITY
DESIGNATION (FEET) (cm/sEc) GEOLOGIC CONDITIONS

PBM-89-11 15 4x107? Fine to medium sand (SP)

PBN-82-03B 34 1x107 Medium-fine sand (SP-SM)

PBN-82-03C 9.0 7x10™ Medium-fine sand (SP-SM)

PBN-89-018 3.7 3x107? Gravel with sand and
cobbles (GP)

PBN-89-01C 10.9 3x10? Fine to medium sand
(SP-SW)

PBN-89-01D 43 5x10° Medium-fine sand with
trace gravel (SW)

PBN-89-02B 11.0 1%1072 Fine to medium sand (SP)

PBN-89-02C 12.1 2x102 Fine to medium sand (SP)

PBN-39-03B 8.7 1x10° Sand with trace gravel
(SP)

PBN-89-03C 8.7 4x107? Sand with trace gravel
(SP)

PBN-89-04C 5.8 2x107 Fine sand (SP-SW)

PBN-80-108 15 2x10™ Gravel with sand (GW-SP)

PBN-89-10C 85 2x10° Medium-fine sand, little
gravel (SP-SW)

PBN-89-10D 10.7 5x10°% Fine to coarse sand with
gravel and cobbles
(SP-GP)

PBN-91-06C 7.3 1.6x102 Medium to coarse sand,
some gravel {SW)

PBN-91-12C 48 8x10° Medium to coarse sand
with little fine sand and
little gravel (SW)

W00392137.68/2

6853-12




continued

TABLE 6-12
FIELD HYDRAULIC CONDUCTIVITY TEST RESULTS -
PROPELLANT BURNING GROUND/LANDFILL 1/SETTLING PONDS AND SPOILS DiSPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

Maxamum WATER HyorauLIC
WeLL LEVEL DEPRESSION | CONDUCTIVITY
DESIGNATION (FEET) (cm/sec) GEOLOGIC CONDITIONS

PBN-91-12D 10.3 3x10° Medium to coarse sand,
some gravel, little fine
sand (SW)

LON-89-028 5.0 4x10? Gravel and cobbles
(GP-GW)

LON-89-03B 2.0 1x10™ medium sand and fine
gravel (SP-GP)

SPN-89-01C ' 8.4 4x10*? Fine sand (SP) over gravel
(GP)

SPN-89-02B 9.3 1x10* Fine to medium sand (SP)

SPN-89-02C 9.3 3x107? Medium to coarse and
(SP)

SPN-89-038 8.4 4x102 Fine sand over gravel
(SP-GW)

SPN-89-04B 85 2x107? Fine sand and some
gravel (SP-GW)

SPN-89-04C 105 2x10*? Fine sand trace gravel
(SP)

$1103 34 8x10° Medium-fine sand with

- some gravel (SP, SP-SM)

WwO00382137.68/3 6853-12




continued

Tap:z 812
FieLD HvorauLic CompucTivivy TEST RESULTS -
PROPELLANT BURNING GROUND/LANDFILL 1/SETTUNG PONDS AND SPOILS DISPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

Maximum WATER HypRAaULIC
WELL LeveL DEPRESSION | CONDUCTIVITY
DESIGNATION (FEET) {cm/SEC) GEOLOGIC CONDITIONS

$1106 9.8 7x10° Medium-fine sand, little
gravel (SP, SP-SM)

$1107 8.6 3x10° Medium-fine sand, little
gravel (SP, SP-SM)

S1114 7.5 2x10-2 Medium-fine sand, little
gravel (SP, SP-SM)

Notss:

Field data and calculations are presented in Appendix !. Hydraulic conductivities calculated using HVORSLEV method.
Hydraulic Conductivity Tests completed during March and November 1989, and November and December 1991.
Values of hydraulic conductivities represent an averaged value of multiple tests performed on each well.

cm/sec = centimeters per second

Water level recovery at this well impacted by inertial effects resuiting in water level recovary above static water level. Hydraulic
conductivity measurements may be greater than caiculated at this well.

W0039213T.68/4 6853-12
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TABLE 8-14

SUMMARY OF TCLP METALS DATA FOR SURFACE SOIL -
PROPELLANT BURNING GROUND/LANDFILL 1/SETTUING PONDS AND SPOILS DISPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

TCLP LEACHATE CONCENTRATION (ug/t)

SAMPLE LOGATION cb CR PB HG NOTES

TCLP RL' 1000 5000 5000 200

Minimum Reporting Value 6.8 16.8 434 0.1

PBS-91-03 LT? LT LT LT  TCLP RL not exceeded
PBS-91-06 LT LT 7,790 LT TCLP RL exceeded for PB
PBS-91-10 31.2 18.9 100,000 LT TCLP RL exceeded for PB
PBS-91-12 LT LT LT LT TCLP RL not exceeded
PBS-91-15 LT LT LT LT  TCLP RL not exceeded
PBS-91-16 LT LT 6,050 LT TCLP RL exceeded for PB
PBS-91-18 LT LT LT LT TCLP RL not exceeded
PBS-91-21 LT LT LT LT TCLP RL not exceeded
PBS-91-23 -- - - LT TCLP RL not exceeded
PBS-91-24 LT LT LT LT TCLP RL not exceeded
PBS-91-27 LT LT 8,310 LT TCLP RL exceeded for PB
PBS-91-29 LT LT 1,140 LT TCLP RL not exceeded
PBS-91-33 LT LT 2,070 LT TCLP RL not exceeded
PBS-91-34 LT LT 1,620 LT TCLP RL not exceeded
PBS-91-36 LT LT 910 LT TCLP RL not exceeded
PBS-91-39 LT LT LT LT TCLP RL not exceeded
Contaminated Waste Area

PBS-9143 LT LT 315 LT TCLP RL not exceeded
PBS-91-44 LT LT 604 LT TCLP RL not exceeded
PBS-91-45 LT LT LT LT TCLP RL not exceeded
PBS-91-48 LT LT 28,000 LT TCLP RL exceeded for PB
PBS-9149 LT LT 5,730 LT TCLP RL exceeded for PB
PBS-91-52 LT LT LT LT TCLP RL not exceeded
PBS-91-55 LT LT LT LT TCLP RL not exceeded
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continued

TABLE 6-14
SUMMARY OF TCLP METALS DATA FOR SURFACE SOIL -
PROPELLANT BURNING GROUND/LANDFILL 1/SETTLING PONDS AND SPOILS DISPOSAL AREA

REMEDIAL INVESTIGATION
BADGER ARMY AMMUNITION PLANT

TCLP LEACHATE CONCENTRATION (1g/2)

SAMPLE LOCATION cD CR PB HG NoTES

PBS-91-58 LT LT LT LT  TCLP RL not exceeded

PBS-91-61 LT LT LT LT  TCLP AL not exceeded

PBS-91-65 LT LT LT LT TCLP RL not exceeded

PBS-91-66 LT LT LT LT TCLP RL not exceeded

PBS-91-69 LT LT 1,130 LT  TCLP RL not exceeded

PBS-91-72 LT LT 209 LT TCLP RL not exceeded

PBS-91-75 LT LT LT LT  TCLP RL not exceeded ’

PBS-91-79 LT LT LT LT  TCLP RL not exceeded

PBS-91-82 LT LT 928 LT  TCLP RL not exceeded

PBS-91-85 LT LT LT LT  TCLP RL not exceeded

PBS-91-88 LT LT LT LT  TCLP RL not exceeded ’

PBS-91-91 LT LT 246 LT TCLP RL not exceeded

PBS-91-95 LT LT 122 LT  TCLP RL not exceeded

PBS-91-96 LT LT LT LT  TCLP RL not exceeded

PBS-91-99 LT LT LT LT  TCLP RL not exceeded )

PBS-91-102 LT LT LT LT  TCLP RL not exceeded

PBS-91-105 LT LT LT LT  TCLP RL not exceeded

PBS-91-109 LT LT LT LT TCLP RL not exceeded

PBS-91-112 LT LT LT LT TCLP RL not exceeded ’

PBS-91-115 LT LT 546 LT  TCLP RL not exceeded

PBS-91-116 LT 'T LT LT TCLP RL not exceeded

PBS-91-118 LT LT 397 LT  TCLP RL not exceeded
Notes: '
! TCLP Reguiatory Level (RLs) exist for the following metals: AS, BA, CD, CR, SE, PB, HG, and AG. However, these results

were reported only for CD, CR, PB, and HG. (See List of USATHAMA Chemical Codes for defiritions of chemicai
2 ::b’mmc Minimum Reporting Vaiue: comrected for percent moisture, dilution, and percent recovery.
)
WO039213T.6A/13
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